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[Abstract] 

The present invention relates to a patch for tooth whitening 
consisting peroxides as a tooth-whitening agent within erodibie 
polymer film, wherein the patch, when adhered to the teeth, releases 
a peroxide tooth-whitening agent while being hydrated during a 
prescribed period, and thereafter, eroded by water in the mouth until 
extinguished, thereby not requiring an additional detaching work from 
the teeth. Therefore, the patch is convenient in use and able to 
greatly reduce an aversion to a foreign substance as well as has an 
excellent whitening effect. 

[Model Figure] 
Figure 1 

[References] 

Tooth-whitening agent, peroxides, an erodibie polymer film, a patch for 
tooth whitening 

[Specification] 

[Title of the invention] 
The tooth whitening patch using erodibie polymer film 

[Brief description of the drawings] 
Fig. 1 is a view of a tooth-whitening patch for the upper teeth according 
to the present invention, 

Fig. 2 is a view of a tooth-whitening patch for the lower teeth according 
to the present invention, 

Fig. 3 is a cross-sectional view of a tooth-whitening patch according to 
the present invention; 

1: an erodibie drug layer, 
Fig. 4 is a cross-sectional view of a tooth-whitening patch in the form of 
a double-layer structure; 

1: an erosion rate-controlling layer; 



2' an erodible drug layer, 
Fig. 5 is a cross-sectional view of a tooth-whitening patch in the form of 
a triple-layer structure; 

l: h first erosion rate-controlling layer; 

2: a second erosion rate-controlling layer; 

3: an erodible drug layer, 
Fig. 6 is a cross-sectional view of a tooth-whitening patch in the form of 
a quadruple- layer structure; 

1: a first erosion rate-controlling layer; 

2: a second erosion rate-controlling layer; 

3: a third erosion rate-controlling layer; 

4; an erodible drug layer. 

[Detailed description of the invention] 

[Purport of the invention] 

[Background Arts] 

The present invention relates to a tooth-whitening patch 
containing peroxides as a tooth-whitening agent within an erodible 
polymer film. 

The erodible polymer film is a kind of drug in the form of the film 
which is solved or swollen by water in the mouth and then gradually 
extinguished. According to the present invention, the tooth-whitening 
patch consists of polymers with hydrophilic property such as 
water-soluble or water-swollen polymers and a combination thereof, 
wherein the combination includes all of a physical mixture made simply 
by blending polymers and a complex made by polymer interaction such 
as a hydrogen bond, an ionic bond and the like. 

A tooth is composed of an inner dentine layer and an outer 
hard enamel layer functioning to protect the inner parts of the teeth 
from infection and decay. The enamel layer is composed of about 
96% inorganic materials and about 4% organic materials and water. 
The inorganic crystals themselves are colorless and transparent. 
However, spaces exist between the inorganic mineral crystals, which 
contain organic materials including proteins. Staining substances often 



penetrate the spaces. The staining substances originated from what 
we eat. and drink can penetrate into the teeth for several years and 
after all lead to a yellow staining of the teeth. Such a problem has 
been made gradually for several years and leads to a serious yellow 
staining of the enamel layer of the teeth. Even though the 
yellow-stained or decolored teeth are still healthy and do not cause 
any health problem, they are much in need of a material or product 
to whiten the yellow-stained teeth for the sake of beauty. Recently 
the stronger the tendency to place a high value on physical appearance 
becomes, the more interest in the tooth-whitening increases. 

Most of the present whitening techniques has originated from a 
use of hydrogen peroxide to whiten the teeth at. the close of 18th 
century. In the 19th century, since a practical use of Sight and hydrogen 
peroxides was reported for the first time, hydrogen peroxide solution 
together with other heats and a light source{inclucling a laser) has been 
used as a tooth-whitening agents for the decades. However, there is a 
fault that most of these "in-office" tooth-whitening techniques require a 
lot of time, visiting a dentist ever so often and rubber dam as well as a 
heavy cost. 

Accordingly, a first"at-home" tooth-whitening apparatus was 
developed in the end of 1980's, which uses a night guard generally 
containing a hydrogen peroxide or carbamide peroxide gel. Currently, 
such a method is the most popular in tooth whitening. However, 
since the peroxide gel is used in a high concentration, such a method 
is problematic with respect co convenience in use and safety, such as 
the case that gum is irritated by the excessive peroxide gel and a 
tray. 

To solve these problems, various tooth-whitening products 
nave been developed by employing peroxides of low concentrations 
without use of the mouth tray. 

U.S. Pat. Nos. 5,879,691, 5,891/153 and 5,989,509 and 
International Pat. Publication No. WO98/55044 disclose a film 
formulation prepared by coating a transparent and pliable polyethylene 
film with a carbamide gel containing a peroxide instead of a mouth 



tray, thereby improving the convenience of use and not making any 
trouble in our daily lives since it is transparent and thin when 
adhered to the tooth. However, it is some problems that when the 
pliable polyethylene film is coated with the fluent gel, included high 
concentration of hydrogen peroxide gel is apt to stick to the teeth or 
hands, tongue, gums, etc and moreover the polyethylene film must be 
removed after a prescribed time. 

U.S. Pat. No. 6,083/121 disclose a film formulation prepared by 
melting and mixing an organic solvent such as ethylacetate with a 
polymer such as polyvinyl, butyral, shellac and a carbamide peroxide. 
This film has a problem that it lacks of adhering power to the teeth 
surfaces and must be removed after a prescribed time. 

U.S. Pat. Nos. 6,419,906, 6,503,486 and 6,514,483 disclose film 
formulations prepared by mixing polyethylene oxide with peroxides. 
However, use of only polyethylene oxide does not give sufficient 
adhering ability to the teeth surfaces to the film. In addition, the film 
Is rapidly solubilized in the mouth and thus does not guarantee a 
sufficient time for release of the peroxide in a desired amount. 

Korean Pat. Laid-open Publication Nos. 10-2002-96264, 
10-2002-97297. 10-2002-97298, 10-2003-299, 10-2003-1297 and 
10-2003-3973 disclose dry-type patches for tooth whitening, which 
are prepared by mixing a hydrophilic polymer such as 
polyvinylpyrrolidone with peroxides, a peroxide-stabilizing agent and 
the like. In order to prepare such dry-type patches, a tooth- adhering 
layer contains a hydrophilic poiymerfglass polymer), which cannot 
adhere to the teeth surfaces or has a weak adhesive strength under 
a dry condition, and, when the whitening agent is applied to a desired 
area of the teeth and then hydrated by a small amount of water 
thereon, come to have an ability to adhere to the teeth surfaces or a 
strong adhesive strength and to release a desired substance. 

They are characterized in that a whitening agent is not released 
during the custody or when we touched them to adhere them to the 
teeth, but when they are hydrated by water from the surfaces of the 
teeth, the adhesive strength and the release of whitening agent occur. 



However, these kinds of patches are inconvenient in use since 
they must be re moved after being applied to the teeth during a 
prescribed time since a water-insoluble protecting layer such as ethyl 
cellulose exists on the tooth-adhering layer consisting of the 
hydropniiic polymers. Also, the patches require caution in use due to 
the following reason. When hydration makes very rapid progress and 
thus, the patches loses adhesive strength, the whole or a portion of a 
backing layer may be detached from the patches and stick in one's 
throat, thereby causing safety risks. 

Also, since the conventional film formulation as described above 
has a level of peroxides stability lower than that of the formulation using 
gel, the fiiin is prepared under an acid condition. 

However, such an acid condition makes it difficult for peroxides to 
dissolve when the film adhered to the teeth, stimulates the gum and 
causes a strong aversion. There is a further problem that since the 
dissolution rate is low, the film should be applied to the teeth for a long 
time. It has been known that the more time is required for whitening the 
yeliow-stained teeth caused by taking tetracycline(antibiotics) or 
smoking than that caused by taking food. In a general way, the 
conventional tooth-whitening agent should be applied for a prescribed 
time and removed since it has a water-insoluble substance or structure, 
thereby causing lots of problems in case of a long-time application. 
Therefore, it is required for developing a tooth- whitening patch which is 
improved in the above-described several problems and safety risks. 

Thus, the present inventors prepared a patch for tooth 
whitening wherein a hydrophilic polymers and combination thereof 
having a various dissolution rates are used and during being applied 
to the teeth, they release peroxides at an appropriate rate and then 
they are eroded and completely vanished from the teeth surfaces in 
order to solve several problems in use and techniques of the 
conventional tooth-whitening patch in the form of strip or film, i.e., 
inconvenience of removing it from the tooth after use, safety risk in 
case losing adhesive strength, thereby plugging us one's throat with 



the detached water-insoluble protecting layer, difficulty in using 
before sleeping and aversion to a foreign substance in the teeth or 
ihe mouth. 

The tooth-whitening patch of the present invention is 
characterized in that it contains peroxides as a tooth-whitening agent: it 
is a tooth-whitening agent in the form of film able to adhere to the teeth 
for a sufficient time: the polymer film is hydrated when applied to ihe 
teeth at the same time, releases peroxides: and then the film is eroded 
and vanished gradually from the teeth surfaces, thereby seriously 
improving the convenience in use, removing the safety problem, and 
showing excellent whitening effects in a short time. 

[Technical problem to be solved by the invention] 

The purpose of the present invention is to provide a new patch for 
tooth whitening wherein the patch contains peroxides within an erodible 
polymer film, thereby making the film be hydrated after being applied to 
the teeth at the same, time of releasing the peroxides and then the film is 
gradually eroded and vanished from the teeth. 

[Constitution of the invention! 

In order to establish the above-said purpose, the present 
invention provides a patch for tooth whitening wherein the patch is in the 
form of film containing a tooth-whitening agent and is hydrated after 
being applied to the teeth and releases a whitening agent rind then it is 
eroded and vanished. 

More particularly, the present invention provides a new 
tooth- whitening patch, and a new method of whitening characterized in 
that the patch of the present invention uses the erodible polymer film and 
is hydrated by water in the mouth when it is applied to the teeth and 
release peroxides, a whitening agent, and is completely eroded from the 
teeth, so it is convenient in use because we do not have to remove the 
residue after whitening the tooth and it is possible to use during sleeping 
and further a safety risk accompanying using water-insoluble material 
and aversion to a foreign substance are improved. 



As for the patch of the present invention, it is possible to use the 
film under dry condition or wet condition, preferably under dry condition. 

The erodible polymer film contains the hydrophilic polymers such 
as a water-soluble polymer and a water- swollen polymer which are 
hydrated by water in the mouth when applied to the teeth and release the 
peroxides and after some time, they erodes by themselves and vanishes 
away. 

The patch needs 10 minutes to 3 hours, preferably 30 minutes to 
1 hour, as a adhesion time after being applied to the teeth. The adhesion 
time depends on the erosion rate of the polymer film and further the 
erosion rate depends on a sort of the used polymers and a structure of 
the layer thereof. 

Since the present invention is characterized mainly in that the 
patch is completely eroded and vanished away in a prescribed time after 
being applied to the teeth, the polymer used in the present invention is 
one or more polymer selected from the group with a hydrophilic property 
regardless of a position of each layer such as an erodible drug layer, an 
erosion rate -con trolling layer, a layer containing a peroxide activator, 
and the hydrophilic polymer according with the above-said purpose is 
selected: from the group of polyvinylpyrrolidone^ VP), polyvinylalcohol 
(PVA) , po ly vinylpyrrolidone -vinylace tate copolymer(PVP/VA 
copolymer), polyquatoriurn- 1 1 , polyquaterium like polyquaterium-39, 
polyaikyl vinyl ether-maieic acid copolymer(PVM/MA copolymer, 
Gantrez), poloxamer, carbopol, carbomer, polyethylene oxide(PEO), 
polyacrilic acid(PAA), polymetaacrilic acid(PMAA), hydroxylethyi 
cellulose(HEC), hydroxypropyl methyl cellulose(HPMC), carboxy methly 
celiuose(CMC), hydroxypropyl cellulose(HPC), methyl ceilulose(MC), 
sodium carboxy methyl cellulose(NaCMC), acrylic acid copolymer, 
metacrylic acid copolymer such as eudragit, sodium alginate, gelatin, 
alginic acid, chitosan. These hydrophilic polymers have been used for a 
coating, a binder, a disintegrant, a controlled, release formulation, a 
solubilizer and the like so far and safety thereof has already been proved 
and according to the features of the present invention, the patch for 
tooth whitening is completely harmless; even if it is eroded and 



swallowed in the body through a throat. 

In case of a tooth-whitening patch is in the form of a single layer, 
the polymer can be one compound or a mixing one or more polymers. In 
case of a tooth-whitening patch is in the form of multi layers more than 
two, as set in forth before, each layer can be selected from the same 
sort of hydrophilic polymers or from the different sorts of hydrophilic 
polymers. Even in case of a multi layers, each layer can be comprised of 
more than two hydrophilic polymers different from each other at a proper 
ratio, thereby obtaining various erosion rates. Polymer containing more 
than two sorts can be a form of simply a physical mixing compound and 
can form a complex through a polymer interaction such as an ionic bond 
and a hydrogen bond. 

Another method for obtaining various erosion rates is to mix a 
hydrophilic polymer with a water-insoluble polymer, but in case that the 
mixture is hydrated, a film can be opaque or deposited by the 
water-insoluble polymer, thereby getting the teeth dirty during the 
adhesion time, reducing an adhesion power to the teeth or changing the 
erosion properties, so it is undesirable. Therefore, the tooth-whitening 
patch of the present invention, wherein the patch is erodible and not 
necessary to be removed, is characterized in that the patch uses only 
hydrophilic polymer such as water-soluble and water-swollen polymers 
or a mixture thereof and in order to show a sufficient tooth-whitening 
effect, it should be adhered to the teeth for at least 10 minutes to 3 
hours, preferably 30 minutes to 1 hour. 

A tooth-whitening patch should be adhered to the teeth easily and 
pliable according to tooth curve, so it should be sufficiently supple. Some 
polymers are not sufficiently supple, so it may be possible to acid a 
proper plasficixer thereto. The proper plasticizer is specific to a sort of 
polymer, but propylene glycol, glyceroltriethylcitrate, sorbitol and 
polyethylene glycol are generally used and available. 

It is possible to use a whitening agent in the erodible 
tooth-whitening patch of the present invention by mixing more than one 
selected from the group consisting of hydrogen peroxide, carbamide 
peroxide, calcium peroxide;, calcium chlorite, barium chlorite, magnesium 



chlorite, lithium chlorite, sodium chlorite, sodium percarbonate, sodium 
perborate, tetrasodium pyrophosphate peroxidate. 

Also, in order to keep a stability in the patch of the present 
invention while keeping the peroxides, it is possible to add the 
generally-known peroxide-stabilizing agent, for Example, 
ethyienecHaminetetraacetic acid (EDTA), citric acid. Deques! 
phosphonate chelate, sorbitan monolaurate (SML). sorbitan 
inonopaimitate (SMP), sorbitan stearate, solbitan monooleate (SMO), 
sorbitan oleaie, sorbitan trioleate and POR sorbitan fatty acid ester 
surfactants. 

Further, a condensed polyphosphate; which is known for 
contributing to a stability of peroxides is a suitable chelating agent for 
metal and is able to efficiently remove tooth stain made by metal such as 
iron, calcium, magnesium and the like originated from food or working 
place, thereby contributing to whitening effectiveness. The condensed 
polyphosphate usable for the tooth-whitening patch of the present 
invention is a mixture of more than one selected from sodium 
methaphosphate, potassium methaphosphate, sodium 

hexamethaphosphate, tetrasodium pyrophosphate, sodium acid 
pyrophosphate and sodium tripolyphosphate. 

In order to improve whitening effects, a peroxide activator can be 
used in the present invention. The peroxide activator can be, for 
Example, a metal ion such as Fe, Cu, Pd, Mn or its salt, charcoal, each of 
alkaline sodium carbonate and sodium hydroxides and their compound, 
and prior to using it, in order to a stability of peroxides in the patch, it is 
possible to tise a probiont of the activator which is contained in a 
peroxide free layer or hydrated and acts as activator after being applied 
to the teeth. The probiont of the activator can be, for Example, sodium 
oxide, magnesium oxide, calcium oxide and the like. 

The formulation used in the present invention can further contain 
a substance; able to produce a fluorine ion to prevent a tooth decay or a 
tin ion to reduce gingivitis or plaque. 

The substance able to produce a fluorine ion is sodium fluoride, 
potassium fluoride, stannous fluoride, monofluoride phosphafe(IvIFP), 



ammonium fluoride and the like. 

The substance able to produce a tin ion is stannous fluoride, 
stannous acetate, stannous gluconate, stannous oxalate, stannous 
malonate, stannous citrate, stannous ethylene glycoside, stannous 
formate and the like. 

Also, the tooth-whitening formulation can further contains xylitol. 
The xylitol is a pentoses alcohol and used as a sweeting agent or a 
moistening agent and excellent in fighting bacteria and preventing a tooth 
decay. 

Besides, various colors of pigment or perfume, sweetening agent, 
moistening agent and the like can be added. The perfume can be 
peppermint, spearmint, winter green, sage, eucalyptus oil, methyl 
salicylate and the other fruit extracts and the sweetening agent can be 
lactose, aspartame, saccharin natrium and the like. 

Also, the present invention provides a patch for whitening in 
characterized for comprising a single layer containing an erodible drug 
layer or more than one erosion rate-controlling layer adhered thereto or 
multi layers containing a peroxide activator. 

More particularly, the patch of the present invention consists of at 
least one layer, and in case of a structure consisting of a single layer, the 
erodible drug layer consists of peroxides, a peroxide-stabilizing agent 
and the other all pharmaceutical excipients as well as hydrophilic 
polymers in the form of a film matrix. 

In case of a structure consisting of more than two layers, it is 
possible to manufacture it by accumulating more than one hydrated or 
erodible layer which is identical with an erodible drug layer or different 
from it on or under the drug layer containing peroxides. 

In order to do so, the hydrophilic polymers used in the erodible 
drug layer can be different from that used in another erosion 
rate-controlling layer and it is possible to form each layer only using 
various polymers or properly mixing them considering the; features of 
adhesion to the tooth, hydration and erosion. Also, the peroxide 
activator, peroxide-stabilizing agent and the like can be further added to 
each layer regardless a sort of hydrophilic polymer and a feature of 



erosion. 

In a desirable Example of the present invention, a whitening patch 
in the structure of a single layer only consisting of dry erodible drug 
layer is provided and in another Example, a whitening patch in the 
structure of a dry double-layer consisting of an erodible drug iayer 
containing peroxides and adhered to the tooth as a tower layer and an 
erosion rate-controlling layer as a upper layer. 

In the above-said whitening patch of the present invention, 
peroxides can be contained in either lower or upper layer or in both 
layers, desirably in the lower layer adhered to the tooth. 

The present invention provides a dry triple-layer structure in 
another Example and the lower layer is an erodible drug layer containing 
peroxides and adhered to the tooth, and the middle layer and the upper 
layer have erosion rate layers functioning differently from each other. 

Peroxides can be contained in whichever layer, desirably in the 
lower layer adhered to the tooth. Each layer can have a different 
hydration or erosion rate and in order to do so, it is possible to 
manufacture with hydrophilic polymers different from one another and 
the compounds thereof. If necessary for function and manufacturing 
process, the number of layers can be over 4 and in the present invention 
does not limit the number of the layer. 

There are two methods for manufacturing an erodible 
tooth-whitening patch in the structure of multi layers described in the 
present invention. First method is a multiple coating method, wherein a 
first layer is applied and then second and third layers are applied on the 
first one repeatedly or the other method is a coating-lamination method, 
wherein respective layers are applied and manufactured and then 
adhered to one another. 

For Example, the multiple coating method for manufacturing a 
tooth-whitening patch in the structure of double layers is as follows. 
First thing to do is dissolving hydrophilic polymers, peroxides and the 
like forming an erodible drug layer in a proper solvent, which is the 
solvent selected from water, ethane!, methanol, isopropanol, acetone, 
ethylacelate and methylencloride or the solvent mixed with them in the 



ratio of about .1:0.1 to 1:10, desirably the solvent mixed with water and 
ethanol in the ratio 6:4 and then to do is stirring them, thereby obtaining 
a homogeneous coating solution and then applying it to a release paper 
with a spreading machine and completing the erodible drug layer by 
drying it at the temperature of 40"C to 80 r C, desirably at (30 V, and then 
applying a mixed solution for controlling the erosion rate on the erodible 
drug layer and drying it again at the temperature of 40 "C to 80 T. thereby 
obtaining the erodible tooth-whitening patch in the structure of double 
layers. 

The erodible tooth-whitening patch consisting of more than three 
layers can be manufactured by applying and drying the upper layers of 
double layers repeatedly. 

The erodible tooth-whitening patch of the present invention can 
be transformed to various forms according to each person's tooth form. 
For Example, it is possible to make a transformation as shown in Figs. 1 
to 6, but the present invention does not only limit the formations as 
shown in the above-said figures. 

The present invention is explained in detail as below by the 
ExampSes and the Experimental Examples. 

However, the following Examples and Experimental Examples just 
illustrate the present invention, but. it is not limited by the following 
Examples and the Experimental Examples. 

Example 1. Preparing an erodible tooth-whitening patch containing 
peroxides in the structure of a single layer 

In order to provide a film patch for whitening tooth, a coating 
solution is prepared by using the substances listed in the below Table 1, 
That is, carbopol(Carbopol) 934P, hydroxypropyl cellulose(HPC), 
polyethylene glycoKPEG), hydrogen peroxide, sodium acid 
pyrophosphate(SAPP), sorbitan monolaurate(SML) and peppermint- 
composed according to the ratio indicated in the below Table 1 are put 
into the solution mixed with water and ethanol in the ratio of 6:4, stirred 
with a stirrer (IK A Mixer), thereby preparing a homogeneous coating 
solution. The homogeneous coating solution is applied on a release 



paperCPET film, SK) with a spreading machinefMathis Dry Coater) and 
the release paper is dried at the temperature of 60 1\ thereby completing 
a fiirn patch for whitening the tooLh. 



[Table 1] 

"." , P<epi;.t : ioi. i-oi. C^ibopol 2%. ■ S%, PCG b%. hydrogen peroxide 2%, 
1 SAFF 2%, SML 3%, mini: 2%, nhan: S , ; I wal ij4 6; 

Example 2-29. Preparation Example of a tooth-whitening patch in the 
structure of a single layer 

An credible tooth-whitening patch containing peroxides in the 
structure of a single layer is prepared by mixing the substances indicated 
in the below Table 2 according to the method described in Example 1. 



[Table 2) 





Components ratio 


Example 2 


Preparation from HPC 10%. glycerine 5%, hydrogen peroxide 2%, SAPP 2%, SML 3%, 
mint2%, ethanol/purified waterOLO) 


Example 3 


Preparation from PVP/VA 20%. glycerine 5%, hydrogen peroxide 2%, SMO 3%, mint 


Example 4 


Preparation from gantrez 20%, PG 5%, hydrogen peroxide 2%, SMO 3%. mint 2%, 
ethanol 


Example 5 


Preparation from poiyquaterium-11 20%. glycerine f>%. hydrogen peroxide 27,. SAPP 
29c, SML 3*. mint 2%, ethanol/purified waler(4:f>) 


Preparation from carhopol 3%. glycerine 5%, carbamide poi oxim- 2'f . SAP!-* 2%. SML 
3%, mint 2%, cihanol/purified \vater(4:G) 


Example 7 
Example 8 


Prcpanvicm from PVA l'i%. glvouini. 5'?; h> dro^n puwd': 2%. SAPP ..Kt SML 3% 


Preparation from HPMC 10%, PEG 3%, hydrogen peroxide 2%, SAPP 2%, SML 3%, 
mint 2%, crhnnol/purifk-d water(5:5) 


Example 9 
Example 10 


Preparation from IIEC 10%. glycerine 5%, hydrogen peroxide 2%, SAPP 2%. SML 3%, 
mini 2%. purified water 


Preparation from PAA 15%, glycerine 5%, hydrogen peroxide 2%. SAPP 2%, SML 3%, 
mint 2%, cthanoS/punfied waterOLG) 


Example 11 


Preparation from PEC) 10% glycerin..- 59. . hydrogen peroxide 2%, SAPP 2%, SML 3%. 
mini 2%, purified water 


Example 12 


Preparation from gelatin 10%. glycerine 5%. hydrogen peroxide 2%. SAPP 2%. SML 
3%. mint. 2%. purified water 


Example 13 


Preparation from sodium alginate 10% glycerine 5% h-. drogen peroxide 2%. SAPP 2%, 
SML 3%, mint 2%, purified water 



Example 14 


para ti on from I I i pei 
SML j« mm i . th i 4/ ui if ed , i ( 3 


Example 15 


Preparation from carbopol 5%, poloxamer 10%, glycerine 5%, hydrogen peroxide 2%, 
SAPP 2%. SML 3%, mint 2%, ethanoi/purified \vater(4:6) 




Components ratio 


Example 16 


' i i i h ii m 1 " 1"" d i in. hi i ii l T _ 
All i . mint purifii d ,vai a 




Preparation from PAA 5%, HEC 10%, glycerine 5%. hydrogen peroxide 2%, SAPP 2%. 
SML 3%, mint 2%, ethanoi/purified water(4:6) 


Example 18 


Preparation from easeopo! 3%. PVP-'VA 10%. d , .<■ mo V-/, iivdroy-n eeroxide 2%, 
S.APP 2%a SML 3%, mint 2%, ethanoi/purified water(4:.6) 


Example 19 


H u ii i I i i in P ^ l.1 mi i n f i I 

SAPP 2%, SML 3%, mini 2%, ethanoi/purified waterOLO) 


Example 20 


Preparation from eudragn l' t H?\1l i H i-ine [ A! h dt >g nporoudo2v, 
SAPP 2%, SML :s%, mini 2%. elhanol/purifiec? warer(4:M) 


Example 21 


Preparation fromsodium alginate 5%, PVP/VA 5%. HPMC 5%, 

Preparation from glycerine 5% hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
hanoi/puriii i wal 


Example 22 


Preparation from 1 1 i i i > id l l , 
SAPP 2%, SML 3%, mint 2%, ethanoi/purified waierOl :6) 


Example 23 


Preparation from gantrez 5%, HPC 10%, glycerine 5%, hydrogen peroxide 2%., 
SAPP 2%, SML 3%, mint 2%, ethanoi/purified \valer(4:6) 


Example 24 


Preparation from gantrez 10%. KaCMC 107 u i < i ilinu i L2'/i', 
SAPP 2%, SML 3%, mint 2%, ethanoi/purified water(4:6) 


Example 25 


Preparation from PAA 5%. PEG 5%, HEC 5%. glycerine 59! hydi „ r , xide 2%, 
SAPP 2%, SML 1 mini J than. d/pur.f n-il ' t idfi) 


Example 26 


Preparation from HPMC 10%, HPC 10%, glycerine 5%, hydrogen peroxide 2%, SAPP 
2%. SML 3% mint 2* ethaacPpunfiad waterM fa) 


Example 27 


i | ii itiofun III Id 111 ML 10 , *h,eim - h 1, .g i p i i 1, !',<SAP1 
2%, SML 3%, mint 2%, ethanoi/purified water(4:6) 


Example 28 


Preparation from carbopol 3%, NaCMG 7\ PPG 1 h , h , t -a > i 1 - > * F 
2'> SML 3f / nimt _ < h , 1 an 1 d tn.( ' M 


Example 29 


Preparation from carbopol 3%, HPMC 10%;, PEG 5%, hydrogen peroxide 2%, SAPP 2%, 
SML 3%, mint 2%, ethanoi/purified waterGLO) 


SAPP; senium i icxl \>yro\ i,^ph.-,i«- rSl'P. 't. ti w.dium pyrophosphate. HPC; hydroxypi .p 1 celiuio , 
PVP; polyvinyl pyrrolidone, SML'- sorbilan monolauraie, PVPA'A:polyvinyl pyrrolidone/vinylncctatc, 
SMO; sorbitan monooleate, PG: propylene glycol. PVA: polyvinyl alcohol. HPMC; hydroxy-propyl 
methyl cellulose, PRG; polyethylene glycol. SnP; stannous fluoride, HEC; hydroxy ethyl cellulose. 
EDTA; ethylene diamine tetraacetic acid, PAA; poly aery lie acid. PEG; polyethylene oxide, NnCMC; 
a i i - ilu! nd oi i I i 



Example 30. Preparing an erodible tooth-whitening patch containing 
peroxides in the structure of double layers 



In order to provide a film formulation for whitening the tooth, a 
coating solution is prepared using the substances listed in Table 3. A 
solution for a upper layer and another solution for a lower solution are 
prepared according to the components ratio listed in Table 3. The 
solution for a lower layer is applied on a release paperiPET film, SK) 
with a spreading machineCMathis Dry Coater) and the release paper is 
dried at the temperature of 60°C and the soultion for the upper layer is 
applied thereon and the film patch for whitening the tooth is completed. 



[Table 3] 



Lower layer 


Preparation from UPC 10%. glycerine 5%. hydrogen peroxide 2%, SAPP 
2%. SML 3%. mint 2%. ethanol/purified wnter(4:6) 


Upper layer 


Preparation from HPMC 10%. PEG 100 3%. SAP!' 2%, SML 3%, mini 2%. 
..•Ihaiioi/purifii'd walcrU -6) 



Example 31-60. Preparation of an erodible tooth-whitening patch 
containing peroxides in the structure of double layers 

An erodible tooth-whitening patch containing peroxides in the 
structure of double layers is prepared by mixing the substances listed in 
the below Table 4 according to the method of Example 30. 



[Table 4] 





Component raiiu 


Example 31 


Lower layer 


Preparation from PVA 15%, glycerine 5%, hydrogen peroxide 
2%, SAPP 2%, SML 3%. purified wafer 


Upper layer 


Preparation from MPC 10%. mini 2%. ethanoi/purified 
water(4:6) 


Example 32 
Example 3d 


Lower layer 
tipper layer 


Preparation from carbopol 3%. g!> -eerine 5%, hydrogen 
Peroxide 2%, SAPP 2%, SML 3%. mint 2%. ethanol/purified 
water(4:6> 

Preparation from HPMC 10%, MgO 2%. glycerine 5%. SAPP 
2%. SML 3%. mint 2%, ethanol/purified water(4:«) 


Lower layer 


Preparation from HPC 10%, glycerine 5%, hydrogen peroxide 
2% SAPP 2%. S I" 1 ' m :it 2% eiuanol/puifieu vatsr(4:6) 


Upper layer 


Preparation from UEC 10%. glycerine 5%. SAPP 2%. SML 3%, 
mini: 2%, ethanol/purified wnter(4:fi) 


Example 34 


Lower layer 


Preparation from gelatin 10%, glycerine 5%, hydrogen 
peroxide 2%, SAPP 2%, SML 3%, mint 2%. elhanol/purified 
water<4:6) 





Ipreparaiion fn 1 > ' 1 ri PP 2 SMI 
Upper layer ...... 

jmnt '\ t mm i i.uiifi (i - i i" ~i 


Example 35 


|Pi=rai t' ifi.ii cud! ,. 1 M Lhem, - ( n ln e -en 
Lower layer peroxide 2%, SAPP 29?:, SML 3%, mini. 2%, ethanol/purified 

iwnterOPG) 






P,l] U l i Ik u PI i 1 i t un 1 i I] 
min eihar til I l ) 


Lower layer 


Preparation from gantres 10%, glycerine 5%, SAPP 2%, SML 
3%s mint 2' thai ' [ irii'ied i L « :(4"b) 


Example 37: 


Upper laver 


Pi -j. i ioi froi i HPC 10 i 'i i I m in r ' ;AP1 
2%, SML 3%, mine 2%, ethanol/purified water(4:6) 




Preparatioi from carl t cerini 5% hydrogen 
peroxide 2%. SAPP 2%. SML. mint 2%, edianol/purifieil 
water(4:0) 




Upper layer 


Preparation torn PVA 10 « , boric acid 0.5%. glycerine 10%, 
SAPP 2%, SML 3%, mini 2%. ethanol/purified water(4:6) 


Example 38 
Example 39 


Lower layer 


Preparation from PVP/VA 20%. glycerine 5%. hydrogen 
peroxide 2%, SAPP 2%, SML 3%, mint 2%, ethanol/purified 
waterPLG) 


tipper layer 


Preparation from sodium alginri .odium !gin i 10' Ml 
5%, HPC 5%, glycerine 5%, MgO 3%, SAPP 2%, SML 3%, mint 
2%, ethanol/purified water(-P6) 


j jPreparation from HPC 20%. glycerine 5%, SAPP 2%, SML 
o '/,'• , mini. 2%. etlianoi/puirified water(4:6) 


jPreparation from PVA 10%, PEO 10%, glycerine 5%, SAPP 2%. 
jppet a/ei 39{ ^ m 2 ^ ethancd/purificd ...iterf ! 6) 


Preparation fr n 1- 1 in lu i m -1 ' 1 i b n 
Lower layer hydrogen peroxide 2%. SAPP 2%. SML 3%, mint 2%, 
1 ethanol/purified water(4:6) 


Upper layer 


Preparation from PiPC 10%. HPMC 3 0%, glycerine 5%, 
hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
Rthnnol/pnrifiod wnterW :0) 


Example 41 


Lower layer 


Preparation from PL '< '< In di ogen peroxides 
2%, SAPP 2%. SML 3%. mint 2%, ethanol/purified water(4:6) 


Upper layer 


Preparation from PAA 1 5 • < <> " , hydrogen peroxides 
P ■> IL in _ liiii il i Jill. 1 tlH 


Example 42 


Lower layer 


i pa-a-ir Muni '..1A - ei m O h J ^mpdo i], , 
2% S\FP2 SMI Y' mint 2 C A ebu i i id t 




Preparation from gantrez 10%, PVPA 10 ,4: rine .5%, 




Upper layer 


hydrogen peroxides 2%, SAPP 2%, SML 3%, mint 2%, 
ethanol/purified water(4: 5 ) 


Example 43 


Lower layer 




Preparation from carbopol 5%. NaCMC 10%, glycerine 5%, 
hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
etlnnol/putif'i". v dot > P> 





jPrenaration Lorn UPC K ' i 1 
Upper layer 2%, SAPP 2%, SML 3%. mint 2%, ethanol/purified water(4:6)S 
i 100% 


Example 44 
Example 45 


1 ower laver 


Preparation from carbopol 5%, poloxamer 10%, glycerine 5%, 
hydrogen peroxide 2%, SAPP 2%, SML Z%, mint 2%. 
elhanol/purifieci water! .4: o) 




Preparation from MC 10%, glycerine 5%, hydrogen peroxide 
2%, SAPP 2%, SML 3%. mint 2%, ethanol/purified water(4:6) 


Lower layer 


P si i lii I m carbopol 3%, polo: no; ' i J K .5*. 
glycerine 5%, hydrogen peroxide 2%, SAPP 2%. SML 3%, mint 
2%, ethanol/purified water(4:6) 


Upper layer 


Preparation from HPMC 10%, glycerine 5%, hydrogen 
peroxide 2%, SAPP 2%, SML 3%, mint 2%. ethanol/purified 
wateiLPG) 


Example 16 


Lower layer 


Preparation from PEO 5%, HPC 10%, glycerine 5%, hydrogen 
peroxide 2%, SAPP 2%, SML 3%, mint 2%, ethanol/purified 
water(4:6) 


Upper layer 


Preparation from PVA 15%, HPC 109? g ,-. in. 5%, hydrogen 
peroxide 2%, SAPP 2%, SML 3%, mint 2%, ethanoi/purified 
watertPO) 


Example : 47 


Lower layer 


Preparation from PEO 10%, HPMC 10%. glycerine 5%, 
hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
Ih.a 1/purified t 


Upper layer 


Preparation from eudragit 10%, PVP 3%, HPMC 5%, glycerine 
5%, SAPP 2%, SML 3%, mint 2%, ethanol/purified waterLPG) 


Example 48 
Example 49 


Lower layer 


Preparation from P 1 1 gl c m Fi h dt >-en 
peroxide 2%, SAPP 2%, SML 3%, mint 2%. ethanol/purified 
water(4:6) 


Upper layer 
Lower layer 


Preparation from HPC 10%, glycerine 5%, SAPP 2%, SML 3%, 
mini 2.7c. ethanol/purified water(4:6> 


li'ation fi [i u'ld'i i [ 1 '_ I r< 
hydrogen peroxide 2%. SAPP 2%, SML 3%. mint 2%. 
ethanol/purified water(4:6) 


Upper layer 


Preparation from carbopol 5%, poloxamer 10%, glycerine 5%, 
SA1 P 2%, SML 3%. mini 29< . ei.h tnol/purific d •/ aieri PCC 




Lower layer 


Preparation from sodium alginate 5%, HPC 10%, glycerine 5%, 
SAPP 2%, SML 3 'Ht th ml/pi ifi fl a r(4:6) 


Upper layer 


Preparation from H PC 10%, HPMC 10%, glycerine 5%, SAPP 
SML ; in i n 1 ater(4 6) 


Example 51 




Preparation from gantrez 10%, HPC 10%, PVP/VA 5%, 
glycerine 5%, hydrogen peroxides 2%, SAPP 2%, SML 3%, 
i ethane! ified i ( 




Pi iv, ,uo, l-u n P 'iL P" J . ,n -\ 'P 

Upper laver : 

, i il i i i i i i 1 



Example b2 


Lower layer 


Preparation t'rcrn carbopol 3 T HPMC 5*. HPC >y glycerine 
5%, hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
ethanol/purified water(4:6) 


Upper layer 


! i u ition from t udraj it K 'I 1 5 1 rin i9 iAF 1' 
2%. SML 3%, mint 2%, ethanol/purified water(4:6) 


Example 53 


Lower layer 


Preparation from PV\ 5% HPMC 5/ n > ^ rime 5%, 
hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
ethanol/purified water(4 :6) 


Upper layer 


Preparation from NaCMC 5%, gantrez 5%, PVP/VA 5%, 
glycerine 5%, SAPP 2%, SML 3%, mint 2%, ethanol/purified 
water(4:6) 


Example. 54 


Lower layer 


I , l i i i i i r n i r 1 ' 1 i L l1 [ 

hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
e ihano 1/ purified waterLl : 6 ) 


Upper layer 


Preparation from carbopol 3%, HPMC 5%, HPC 5%. glycerine 
5%, hydrogen peroxide 2%, SAPP 2%., SML 3%. mint 2%, 

llLlll'pi ]"] A ] ( ! ' 


Example 55 


Lower layer 


Preparation from carbopol 3%, HPMC 10%, glycerine 5%, 
hydrogen peroxide 2%, SAPP 2%, SML 3%, mint 2%, 
ethanol/purified water(4:6) 


Upper layer- 


Preparation from PEG 10%, gantrez 5%, glycerine 5%, SAPP 
2%, ,-^MI i'/i mini 1 1 ! 1 ii ft (1 u N b) 


Example 56 


Lower layer 


Preparation from carbopol 3%, HPMC 10%, PEG 10%, 
hydrogen peroxide 2%, SAPP 2%. SML 3%, mint 2%, 
l h ,iiii ih ) water(4:6) 


Upper layer 


Preparation from HPC 20%, PEG 10%, SAPP 2%., SML. 3%, 
mint i 1 i l it ' 


Example 57 


Lower layer 


Preparation from carbopol 39! H dC 10%, glycerine 5%, 
hydrogen peroxide 1%, SAPP 2%, SML 3%, mint 2%, 
efhanol/purif ie rl wa cert 4 :6 ) 


Upper layer 


Preparation from Hi 1 I hydrogen l id 1 gl t<nin 
5%, SAPP 2%. SML 3%. mini 2%, ethanol/purified \vater(4:6) 




Lower layer 


Preparation from HPC 10%, HPMC 10%, xylitoi 2%, glycerine 
5%, SAPP 2%, SML 3%. mint 2%, ethanol/purified water(4:6) 


Upper layer 


Preparation from HPC 10%, HPMC 10%, xylitoi 29? , glycerine 
5%, SAPP 2%. SML ' mint _ , llniu i h i 1 1 d ■ t idM 


Example 59 


Lower layer 


Preparation from HPC 10%, HPMC 10%, xylitoi 2%, glycerine 
59£, hydrogen peroxide 2%, SAPP 2%, SML 39';, mint 2%, 
ethanol/purified water(4:6) 


Upper layer 


Preparation from MC 10%, HPMC 10%. glycerine 5%, MgO 3%, 
SAPP 27 s\il / i m„ - ,i ii ]'i u in , i~.il 1 fi» 


Example 60 


Lower layer 


Pi pa i i n ! ii i UPC h) ,., !T\1! j 

hydrogen peroxide 2%, SAPP 2%. SML 3%, mint 2%, 

ethanol/purified wa 1 e ri 4 : ii ) 



T > <> in ii ii in h J L r M r I 

Ifpper layer 

| I J_ IL mini ^tt. t _ ml p i i i 

Example 61. Preparation of an erodible tooth-whitening patch containing 
peroxides in the structure of triple layers 

In order to provide a film formulation for whitening the tooth, a 
coating solution is prepared using the substances listed in Table 5. A 
solution for a upper layer > a solution for a middle layer and a solution for 
a lower solution are prepared according to the components ratio listed in 
Table 5. The solution for a lower layer is applied on a release paperCPET 
film, SK) with a spreading machineCMathis Dry Coater) and the release 
paper is dried at the temperature of 60°C and the solutions for the middle 
and upper layers are applied thereon and the film patch for whitening the 
tooth is completed. 



[Table 51 



Lqwer layer 


Preparation from HPC 10*, hydrogen peroxide 3%, SAPP 2%, SML 3%, 
ethanol/purified water(4:6) 


Middle layer 


Preparation from HPMC 10%, PEG 37c ethanol/purified water(5:5) 


'i ration from HPM 1 PEG 2 1 < ' nil i 

L'puer layer : 

1 ethan 1 i in nii j 1 waleKo.o) 



Example 62-79. Preparation of an erodible tooth-whitening patch in the 
structure of triple layers 

An erodible tooth-whitening patch containing peroxides in the 
structure of triple layers is prepared by mixing the substances listed in 
the below Table 6 according to the method of Example 61 . 



[Table 63 





Compononis ratio 


Example 62 


Lower layer 
Middle layer 


Preparation from HPC 8%. carbopol V-7, «\ t i V; hydrogen 
peroxide 2%, SAPP 29f>, SML 3%, mini 2%, ethanol/purified 
wuterPPS) 


Preparation from ! iPfiiC 1 MC 4%. SAPP 2%, SML 3%, mint 
t ! i puri i rei 


Ifpper layer 


'1 11 M> i 1 ' > i 







.i nol/rmniic-cl 




Lower layer 


T , ii mi' ii It in ! TT i j l >1 im i v; 

hydrogen peroxide 2%, SAPP 2%, SMI- "7 


Middle layer 


Preparation from UP Mi ' 19? PE' ! J , eti anol j urified 
water(5:r») 


Preparation from MC 5%, PEG 2%, mint 2%, ethanol/purified 
water(5:5) 




Lower layer 


Preparation rrom carbopc-J r M HPMC 5*. PEG 3%. hydrogen 
peroxide 2%. SAPP 3%, SML 2%, 
ethanol/purified water(-t :6) 


Example 64 
Example 65 




2%, ethanol/purified water(5:5) 


Upper layer 


Preparation from MC 5%, PEG 2%. mint 2%, ethanol/purified 
water(5:5) 


Preparation from gantrez 10%, hydrogen peroxide 4%, PG 3%. 
TSPP 2%. SMO 3%, ethanol ' 


A 1 100 If Iciy 


Preparation from PEO 10%, glycerine 3%, MgO 2%, purified 
water 


Upper layer 


Preparation from MPMC 5%, MC 5%, PEG 39C eihanol/purified 
wafer(5:5) 


Example 66 


Lower layer 


Preparation from PVP 10vC hydrogen peroxide glycerine. 
SAPP 296. SML 3%. ethanol/purified water(4:6j 


Middle layer 


Preparation from HPMC 5%, PEG 2%, NaO 2%, ethanol/purified 
water(5:5) 


tipper layer 


Preparation from eudragit 15%. PG 59?-, SMO 3%. ethanol 


Example 67 


Lower layer 


Preparation from PAA 10%, hydrogen peroxide 3%. glycerine 
2%, SAPP 2%. SML 3%, ethanol/purified water(4:6) 


Middle layer 


Preparation from HJiC 5%, PVP 5%, glycerine 2%, purified 
water 


Upper layer 


Preparation from MC 10%, PEG 2%, eihanol/purified water(f>:5) 


Example 68 


Lower layer 


Preparation from HPC 15%, hydrogen i in h 
SML 3%, ethanol/purified water(4:6) 


Middle layer 


Preparation from I P 10 gl cerin ' thanol/purified 

water (4:6) 


Upper layer 


Preparation from HPMC 5 7c, PEG 2 %. ethanol/purified water 
(4:6) to 100 % 


Example 69 




! 1 (;).!! ill 1; f 1 : 1 1 (..' : , ! g. : : 1 1 1 1 L: i\J A, 1 U /l . l\J.gU o A- , elnariOi 


Middle layer 
Upper layer 


Preparation from PVP 15 %, glycerine 3 %. hydrogen peroxide 
l , S \PP _ v - 11 - ' l/puril ed vvat, (4:i layer 
Preparation from PEO 10 %, PVP 5 %, glycerine 5 %, 
ethanol/purified water (4:6) 


Example 70 


Lower lay er 


Preparation from PVP/VA 1 5 %, hydrogen peroxide 2 %, 
glycerine 3 %. TSPP 2 %, ethanol 







Preparation from HE 1 >H - % nint 2 %, 
purified water- 


Upper layer 


Hreparalion from eudragit 15 %, PG •"• %, SML 3 %, ethanol 


Example 71 


Lo 


Preparation from polyquateriuni-ll 10 '1. hydrogen peroxicio 
%, PG 3 %, ethanol 




Preparation fr. i NaC i . i bopol 2 %, PEG 1 %, MgO 2 
%, purified water 


Upper layer 


Preparation from MC 10 %, PEG 2 %, ethanol/purified 


Example 72 




Preparation from PMPA " IP % P -drogen peroxide 3 %. 
glycerine 3 %, TSPP 2 %. ethanol 


Middle layei 


1 par itii n 1 on ,< Hum n;i n> in t,l\ . .• i ' punti d 

water 


Upper layer 


Preparation from HPMC 5 %, MC 5 %. PEG 2 %, mint 2 %, 
ethanol/purified water(5:5) 


Example 73 
Example 74 


Lower layer 


Preparation from HPC 15 %, carbamide peroxide 9 % , SMO 3 
%, SAPP 2 %, ethanol 


Middle layer 


Preparation from HEC 10 %, PEG 2 %, sodium bicarbonate 3 %, 
purified water 


Upper layer 


Preparation from eudragit 15 %, PG 5 %, SML 3 %, ethanol 


Lower layer 


Preparation from PVP 10%, carbamide peroxide 9%. glycerine 
3%, SAPP 2%, SML 3%. ethanol/purified water(4:6) 


Middle layer 


Preparation from PEO 5%. P fii cl water 


Upper layer 


Preparation from PVA 10%, HEC 5%, glycerine 3%. mint 3%. 
purified water 


Example 75: 


Lower layer 


Preparation from ganrrez 10 %, hydrogen peroxide 3 %, PG 3 %, 
SMO 3%, ethanol 


Middle layer 
Upper layer 


P' f 11 Uir II finm P 1 II 1 1 I , If rilrmol 


Preparation from HEC 5%, HPMC 5%, PEG 2 %, FeS04 1%. 
mint 2 %, ethanoi/purified water(5:5) 


Example 76 


Example 77 


Lower layer 
Middle, layer 


Preparation from carbopol 59? polo met 10% carbamide 
peroxide 9%, SAPP 2%, SML 3%, ethanol/purified water(4:6) 


Puuai ihor ion 1 I i " i i tlfnnol 


Lower layer 


Preparation from HPMC 10%, PEG 2 PS mint 2 %, 
ethanol/purified water(5'-5) 


t •— i ir ill r 1 1 rn H 1 J i h li i n t } L 

2%, SAPP 2%, SML 3%, mint: 2%, purified water 


Middle layer 


Preparation from HPMC 10%, PEG 2 %, sodium bicarbonate 2 %, 
ethanol/purified water! 5:5) 


Upper layer 


Preparation from eudragit 2%, PVP 8%, mini: 2%, 
e 1 1 1 a n 0 i / puri f ied w a t e r ( 4 : t i ) 


Example 78 


Lower layer 


Preparation from carbopol 3%, NaCMC 3%, PLC 2%. carbamide 
peroxide 10%,5APP 2%, SML 3%, mint 2%, ethanol/purified 
water(4:6) 









Middle layer 


Preparation from sodium alginate 10%, glycerine 3%, purified 




Upper layer 


Preparation from PVA !0 PEO 51 i l ine '3%, purified 


Example 79 


Lower layer 


Preparation from HEC o%, PVP 5%, HPC 5%, glycerine 3%, 
n di i i i iPP oCE, put jfied water 


Middle layer 


Preparation fiom gantre^ 10%, PG d il . thanol 




Li i; rt h ei 


I itn 1 i i i i 



Experimental Example 1. Comparison of adhesion time of an erodible 
high polymer patch for whitening the tooth 

Experimental fraction for the upper tooth was applied to a subject 
person. An adhesion time was obtained by measuring the Lime, from when 
the erodible high polymer film patch for whitening is applied to the tooth 
to when the patch is eroded and vanished away completely form the 
tooth. 



[Table 73 





Adhesion time(min) 




Adhesion time(min) 


Example I 


30 




55 


Example 2 


25 


Example 35 


60 


Example -1 


20 


Example 38 


20 


Example 5 


25 


Example 41 


25 


Example 8 


35 


Example 45 


65 


Example 10 


20 


Example 47 


60 


Example 1 1 


15 


Example 55 


30 


Example 14 


25 


Example 58 


55 


Example to 


40 


Example Gl 




Example 16 


35 


Example 02 


80 


Example 17 


20 


Example 63 


75 


Example 19 


20 


Example 64 


70 






Example 68 


35 



Example 24 


25 


Example 71 


45 


Example 26 


30 


Example 72 


40 


Example 29 


40 


Example 74 


45 


Example; !-)() 


50 


Example 76 


60 


Example HI 


25 


Example 79 


55 



As shown in Table 7, various adhesion times could be obtained according 
to a sort of high polymers and a feature of dissolution thereof. 

[Effect of the invention] 

As reviewed above, the tooth-whitening patch in the form of the 
erodible high polymer film of the present invention contains peroxide 
compounds as a tooth-whitening agent in the patch and the film used in 
the patch is hydrated and releases tooth-whitening agent after being 
applied to the teeth and then it is eroded and vanished, thereby greatly 
reducing aversion to a foreign substance. Also, it is different from an 
inconvenient patch which should be applied for a prescribed time and 
removed from the teeth in that it is eroded by water in the mouth by 
itself and vanished, thereby making it convenient in use and providing an 
excellent whitening effect in a short time. 



[What is claimed is] 



[Claim i] 

A patch for tooth whitening to be adhered to tooth, wherein the 
parch is in the form of film consisting a tooth-whitening agent and after 
adhered to tooth and hydra ted, it releases a whitening agent, thereby 
being eroded and vanished. 

[Claim 2} 

The patch as set forth in Claim 1, wherein the film is dry or wet. 
[Claim 3] 

The patch as set forth in Claim 1, wherein the patch can be 
adhered to tooth between 10 minutes and three hours after being 
adhered to tooth. 

[Claim 4] 

The patch as set forth in Claim 3, wherein the patch can be 
adhered to tooth between thirty minutes and one hour, 

[Claim. 51 

The patch as set forth in Claim 1, wherein an erodible polymer 
film is used. 

[Claim 63 

The patch as set forth in Claim 5, wherein the patch for tooth 
whitening consisting of only polymers with hydrophile property such as 
water-soluble or water-swollen high polymers, thereby being eroded 
and vanished completely in the mouth. 

[Claim 71 

The patch as set forth in Claim 6, wherein one or more polymers 
with hydrophile property available to be used for the patch for tooth 
whitening is selected from the group of polyvinylpyrrolidone(PVP), 



polyvinyfalcohoi (PVA), polyvinylpyrrolidone-vinylacetate 

copoiymer(PVP/VA copolymer), polyquaterium~ll, polyquaterium like 
polyquaterium~39, poiyalkyl vinyl ether-maleic acid 

c:opo!yrvu;r(PVM/MA copolymer, Gantrez), poloxamer.carbopol, carbomer, 
polyer.hylene oxide(PEO), polyacrilic acid(PAA). polymotaacrilic 
acid(PMAA), hydroxylethyl cellulose(HEC). hydroxypropyi methyl 
celiulose(HPMC), carboxy methly celluose(CMC), hydroxypropyi 
celhilose(HPC), methyl cellulose(MC), sodium carboxy methyl 
celiulnso(NaCMC), acrylic acid copolymer, metacrylic acid copolymer, 
sodium alginate, gelatin, alginic acid, chitosan. 

[Claim 83 

The patch as set forth in Claim 1, wherein one or more polymers 
with hydrophile property available to be comprised in the patch for tooth 
whitening is selected from the group of hydrogen peroxide, carbamide 
peroxide, calcium peroxide, calcium chlorite, barium chlorite, magnesium 
chlorite, lithium chlorite, sodium chlorite, sodium percarbonate, sodium 
perborate, terra sodium pyrophosphate peroxidate. 

[Claim 91 

The patch as set forth in Claim 1, further comprising a 
plasticizer. 

[Claim 10] 

The patch as set forth in Claim 9, wherein one or more 

plasticizer is selected from the group consisting of propylene glycol, 

glycerol, triethylcitrate, sorbitol, polyethylene glycol and glycerine. 

[Claim 11] 

The patch as set forth in Claim 1, further comprising a 
peroxide-stabilizing agent. 

[Claim 12] 

The patch as set forth in Claim 1, wherein one or more 



peroxide-stabilizing agent is selected from the group consisting of 
eihyienediaminetotraacetic acid (RDTA), citric acid, Decuesc 
phosphonate chelate, sorbitan monoiaurate (SML), sorbitan 
nionopalmitate (SMF), sorbitan stearate, solbitan monooleate (SMO), 
sorbitan oleate, sorbitan trioleate and POE sorbitan fatty acid ester 
surfactants and then mixed for use. 

[Claim 13] 

The patch as set forth in Claim 1 , further comprising a condensed 
polyphosphate, 

[Claim 14] 

The patch as set forth in Claim 13, one or more condensed 
polyphosphate is selected from the group consisting of sodium 
methaphosphate, potassium methaphosphate, sodium 

"nexamethapho.sp.hate, tetrasodium pyrophosphate, sodium acid 
pyrophosphate and sodium polyphosphate* 

[Claim 15] 

The patch as set forth in Claim 1, further comprising a peroxide 
activator or a probiant of the activator. 

[Claim 161 

The patch as set forth in Claim 15, wherein one or more peroxide 
activator is selected from the group consisting of metallic ions such as 
Fe, Cu, Pd and Mn or their salts, charcoal, akalie sodium carbonate and 
sodium hydroxide. 

[Claim 17] 

The patch as set forth in Claim 15. wherein one or more probiont 
of the peroxide activator is selected from the group consisting of 
oxidized sodium, oxidized magnesium and oxidized calcium. 



[Claim 18] 



The patch as set forth in Claim 1, comprising fluorine-containing 
compounds to prevent tooth decay or tin-containing compounds and the 
like to reduce gingivitis or plaque. 

[Claim 193 

The patch as set forth in Claim 18, wherein one or more 
fluorine-containing compounds are selected from the group consisting of 
sodium fluoride, potassium fluoride, stannous fluoride, monofluoride 
phosphate (MFP) and ammonium fluoride. 

[Claim 20) 

The patch as set forth in Claim 18, wherein one or more 
tin-containing compounds are selected from the group consisting of 
stannous fluoride, stannous acetate, stannous gluconate, stannous 
oxalate, stannous maionate, stannous citrate, stannous ethylene 
glycoside and stannous formate. 

[Claim 21] 

The patch as set forth in Claim 1, further comprising one or more 
compounds which are selected from the group consisting of xylitol, 
pigment, sweetening agent and moistening agent. 

[Claim 22] 

The patch as set forth in Claim 1, wherein the patch is the form of 
a multi-layered structure consisting of a single layer or a 
tooth-adhering layer and more than one erosion rate-controlling layers. 

[Claim 231 

The patch as set forth in Claim 22, comprising the single layer 
which includes an erodible drug layer. 

[Claim 241 

The patch as set forth in Claim 22, comprising the multilayer 
which includes an erodible drug layer and more than one erosion 
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